Methods and Materials
A study was made of the records of patients at the Mayo Clinic who had gangrene apparently produced by venous occlusion during the 31-year period from 1929 through 1959. A total of 16 patients appeared on a clinical basis to have this unusual type of gangrene. Two cases were discarded, however, because of associated diabetes mellitus and infection, one case was discarded because of a past history of embolic phenomena, and two cases were discarded because of arterial thrombosis; these associated findings cast some doubt on the cause of the gangrene. Among the 11 remaining eases, pathologic material was available for study in nine, and the two remaining cases were thought to have been subjected to adequate clinical investigation to warrant inclusion.
The clinical criteria for inclusion in the present study were (1) the clinical appearance of extensive venous thrombosis, (2) the evolution of gangrene in an edematous, cyanotic limb, and (3) palpable arterial pulsations in the affected extremity at the time of the appearance of gangrene.
The pathologic criteria were (1) thrombosis of the major venous channels of the affected limb, (2) patency of the major arteries of the same limb, and (3) gangrene of the limb. In three specimens, extensive pathologic examination of the major veins and arteries of the involved extremity was done. In an additional specimen, fluid was injected from the common iliac artery to the dorsalis pedis artery as further evidence of a patent arterial system. The records were reviewed with particular regard to (1) Seven of the 11 patients received anticoagulant therapy. Six of them were given anticoagulants prior to the onset of gangrene, including one patient referred to the clinic with gangrene who had been started on anticoagulant therapy at home 7 days prior to admission. The drugs used were bishydroxycoumarin (Dicumarol) in five patients, Warfarin (coumadin) sodium in two patients, and heparin by continuous intravenous drip in one patient who had received Dieumarol up to the time of the appearance of gangrene. Table 3 shows the prothronibin times in these six patients on the day prior to, the day of, or the day after the appearance of the gangrene. All There appeared to be nothing distinctive in the clinical picture early in the course of the disease to forewarn the physician that the venous occlusion might lead to gangrene. The fact that all six patients who had underlying neoplastic disease also had histories of previous episodes of thrombophlebitis may be significant. A similar-history should alert the physician to the possibility of gangrene due to venous occlusion.
ROSS, BAGGENSTOSS, JUERGENS
Three patients clinically presented the picture of peripheral circulatory failure and shock, which did not respond to the intravenous administration of fluids. In one of these patients, acute pulmonary embolism was the immediate cause of death. ing and probably cannot in itself be considered the basic cause. Thus, it would appear that arterial blood can reach the tissues but is prevented from returning by extensive venous obstruction primarily and perhaps the venospasm secondarily,24 causing stasis, hypoxia, and subsequent gangrene.' Gangrene could develop in any case of venous obstruction that becomes so extensive as to prevent the return of arterial blood from the affected limb. Its prevalence in the lower extremity may be related in part to the more frequent occurrence of thrombophlebitis in the lower extremity.
Although the onset of this syndrome has been reported to occur suddenly and to mimic an arterial embolus (pseudoembolic type),' it was primarily a complication of extensive thrombophlebitis in this study. From an analysis of our cases, underlying neoplastic disease with its tendency for recurrent episodes of thrombophlebitis is more prone to be accompanied by this dire complication.
The use of anticoagulant therapy early and continuously throughout the course of the disease does not necessarily prevent further extension of the thrombus or the development of gangrene. On the other hand, it is impossible to assess the number of patients who have received anticoagulant treatment and in whom such therapy has prevented the development of gangrene. The basic defect is presumably a thrombosing tendency or a state of Peripheral circulatory failure and shock should be anticipated in the event of unrelenting and progressive massive edema. The onset of shock is an important sign of a poor prognosis. This coincides with the earlier experimental work of Perlow and associates28 and Katz and co-workers,29 which indicated that venous obstruction to the hind limb in a dog leads to intractable shock and death; these workers also showed that, if blood for transfusion is not available, the early use of saline, before capillary permeability is affected, combats shock and prolongs life. Ad Summary and Conclusions Gangrene of the lower extremity caused by extensive venous occlusion is an uncommon entity. A study has been made of 11 such cases encountered at the Mayo Clinic during the 31-year period ending in 1959. Only one of the patients was alive at the time of the study.
Neoplastic disease was the most frequently observed underlying process in this series. Despite extensive venous occlusion, with involvement of the inferior vena cava in five cases, the renal vein was involved in only one. Peripheral circulatory failure with shock occurred in three patients and was a grave prognostic sign. The commonest cause of death was pulmonary embolism.
Complete obstruction to the venous return is probably the basic etiologic factor, but further study of the extremely small arteries and arterioles is necessary before the cause of this type of gangrene can be known with certainty.
The management of phlegmasia cerulea dolens and complicating peripheral circulatory failure is not satisfactory. Shock should be treated by the early use of blood.
